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© Process for the prepare - a po.sacchar.de In ol, dispersion and d,s P ers,on obta.ned thereof. 

© The invent provides a. ««. * »e prepare of a po^ha.e in oi, dispersion which composes 
* 6 ^a) formic a water-in.il emu.sion> dispersing in oi. an ao^o^no^lyjacchaHde. ,n the 
presence of at least one-dispersion promoter. 

(b) drying the resulting emulsion and ^ oi , ^ 

( c) physicaHy isolating from the ***** 1 cal.yd e ^ 
dispersion promoter and a PO^hwd. n o,. <>"J££^ oi| dispersion prepa red by the process 
polysaccharide, dispersion Promoter and oU and • onQ dispersion prorno ter. 
containing 40 to 50%w/w polysaccharide and 3 to 4.5 /ow/w o 



CM 
< 



in 

CM 

CO 
CM 
CM 



a. 

ui 



0 226 250 



JO 



75 



20 



«,n>c Tm nil DISPERSION AND DISPERSION 

,„ hrfrepWb* "Squid. 5 10 <^.^^Jj°,^phobie HquM. 5 » "*•*• ! * 

■nwonlyexamp.es e muisions are Examples 5. 13 lana i ^saccharide); the 

contains 69%w/w poiysaiA. _ R0 , w/w noiysaccharide and 4.6Aw*» aispwsiu h m disper- 

emulsion of Example 13 ** > ^J£XZ contains 55%w/w polysacchar.de and 18.3 /ow/w sp 

^rharideV and the emulsion of txampie ^ 

%rsz^zs^ . p*-^ -;sr : s c^s 
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tion of dispersion promoter than the corresponding prior art dispersions of polysacchar.de * 
phase, confining Sispersion promoter, can be recyded. thereby reducing overa,. ^^J*'?" 
promoters. In the absence of the need to distil off oil after azeotropic d.sf.lat.on has ceased use of h,gh 
temperatures and/or very low pressures can be avoided, leading to reduced energy '^"*£^on of , 
According to the present invention therefore there is prowled a process for the preparat.cn of a 
polysaccharide in oil dispersion which comprises the steps of .«^k.,m. in the 

(a) forming a water-in-oil emulsion by dispersing in oil an aqueous solut.on of polysaccharide, m the 

presence of at least one dispersion promoter. 

(b) drying the resulting emulsion azeotropically, and 

c Physfcally isolating from the resulting azeotropically dried residue an oil phase contain.ng o.l and 
dispersion ^nSter and a ^saccharide in oi. dispersion in the form of a suspens.cn phase contam.ng 

^T^T^Zl^: ^ effected sim.y by aHowing the dned rescue tc .sett, 
conveniently at ambient temperature, and decanting off the oil phase, or the dned '"Kfce may be 
ceXuged and the oi. phase decanted off. or the dried residue may be subjected to "C^**™* 
uSSon. e.g. using a filtration membrane of pore diameter of about 1 micrometre or less, the o.. phase 
beinq collected as permeate and the suspension phase being obtained as retentate. 

La^nSs of polysaccharides include cellulose derivatives, such as carboxyethylcellulose. carbox- 
ymeS lose c^xymethylhydroxyethyteelMose. a.ky<hydroxya.ky«cel.u.oses a.ky.ce..u.oses 
bTyalkyTcelluloses and hydroxyalkylcellulose (particularly hydroxyethy.cellu.ose); and m.crob,al polysac- 
charides such as succinoglycan biopolymers and xanthan biopolymers. 

Succinoglycan biopofymers comprise glucose, and. for each 7 mols of glucose. 0.9 to 1.2 mols 
ga.act^65 ,o 1.1 moL pyruvate. 0 to 2 mote succinate and 0 to 2 mols to acetate^ anc I arc .produced 
by bating a slime-forming species of Pseudomonas. RNzobjym. te^l 
pLndomonas sp. NCIB 11264. Pseudomonas sp. NCIB 11592 or Aqrobactenum ragjotzacjgr NC!B 11883. 
or mutants thereof, as described, for example, in EP-A-40 445 or EP-A-138 255. 

Xanthan biopolymers typically contain mannose. glucose. glucuron.c acd. °- ace *' 
linked D^c**l in mo£ ratio 2*1:1:0.5. and are produced by cultivating a speaesd Xant^onas 
SSllSS ^thomonas campers e.g. NRRL « «^ * " US 

No 4 299 825 or Xanth omonas camoestris NCIB 1 1 854. as described in EP-A-1 30 647. 

P^y to X^te uLd i n the process of the invention is a xanthan Copolymer or a 

S ^ClTsSSTpo.ysaccharides having polysaccharide concentrations in the range below ■ 2%w* 
to Ze Zel obtained by uftrafiHratJon of dilute aqueous solutions of polysacchandes by 

1*£ZZ Ascribed in EP-A-49012. Preferab.y the aqueous soiution of po.ysacchande used .n 
step (a) of the process of the invention contains 7 to 10%w/w polysacchande. 

It is further preferred for the emulsion of step (a) to contain 3 to_5%_w* po ys^<xhande. 
Sutaole oils for use in the process of the invention include the volatile o.ls descr.bed .n EP-A-128 661 
and iTnyd^hobic Hquids described in EP-A-137 538. The oi. preferably compnses a 
SlvenT advantageously a non-aromatic hydrocarbon solvent, distilling within the temperature range 150 to 
r50^rnor P «ferab.y 160 to 200-C. Aliphatic hydrocarbon solvents distilling with.n the temperature range 

170 to 190*C have been found to be very effective. «t n hiii«irs 
The at .east one dispersion promoter may be selected from surfactants (emuls-f.ers) and ^b. .sers 
Suitable su hlspersion^romoters are described in EP-A-128 661 and EP-A-1 3 \^J^J^ 
Teast one dis persion promote r comprises at least one non-ionic _emu.s.f.er. Examples of ^ J™* lf , ers 
^TJ&^r^'^ monooleate. sorbitan rnonolaurate; ethoxylates <*J^*£ £ 
ethoxylates of C „„ alkanols containing 5 ethoxy units: ethoxylated sorb.tan or sorbrto 
eSated sorbitan monooleate containing about 5 ethoxy groups; alky, pheno e thoxy at ,s suchas 
noTyTpheno. ethoxylates; and compounds such as co.y-isobutylene-ma.eic-anhydr.de-tnethy ^ tetram.ne^ 
Steo (b) of the process of the invention is preferably effected'* a temperature .n the range 40 to 60 C 
and aH plsTin the range 4 ■ 10* to 2 • 10' Pa. advantageous.y at a temperature ,n the range 40 to 

2SoK operations or in wel.-dril.ing operations, e.g. in oi. or gas wells as cor^M 
worker SuidTor drilling^fluids. According.y the invention also includes such disperses obtamab.e by the 
process of the invention. 
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The invention will be further understood from the following illustrative examples, in which various 

abbreviations and trade marks have the following meanings: 

-SHELLFLO-XA 140" (trade mark) biopolymer concentrate is an aqueous xanthan b.opolymer concentrate 
containing 8.1 %w/w (dry polymer) xanthan biopolymer (ex. Shell Chem.cals UK Ltd.). 
"SPAN 20" (trade mark) emulsifiej; (ex. Atlas Chemie GmbH. W. Germany) is so^itan ^onoja^aie. 
^eOBANOlT-91-6- (trade~7nirkfemulsifier (ex Shell Chemicals UK Ltd.). is an ethoxylate of C 9 .„ alkanols 
containing 6 ethoxy units and having HLB (hydrophile-lipophile balance) 12.5. ^ lono . maleir 
-SAP 230- ("SAP" is "SHELL" (trade mark) Additives Package) emuisifier ,s poly-.sobutylene-male c- 
anhydride-triethylene tetramine. wherein the polyisobutylene portion has Mn 10 00 and the mol. rat.o poly- 
isobutylene.maleic anhydridelriethylene tetramine is 1:1:0.7. and 

"SHELLSOL TD" (trade mark) solvent is a blend of isoparaffins of distillation range 170 to 190 C (ASTM 
0.1 078). 



is EXAMPLE 1 

An emulsion was prepared from the following components:- 



Vteiqht (g) 

20 

"SHELLFU>XA 140" biopolymer concentrate 83 

"SPAN 20^ &n£sX&SX-~ 1,2 

"DOBftNOL 91-6" enulsifier °« 3 

25 "SAP 230" emuisifier 0,15 

"SHELLSOL TD" solvent 98.35 

*> The emu.sif.ers were dissolved in the solvent and the resulting ^Z^^Z 
were mixed together for 5 minutes at 40 to 50'C with an "Ultra Turrax T45/4G (trade mark) m.xer (ex 

Janke and Kunkel) at 10.000 r.p.m. . _ nH n q0 / w/w 

The resulting stable water-in-oil emulsion contained 3.7%w/w biopolymer (dry polymer) and 0.9*w/w 



35 



placed in a rotating evaporator and water and solvent were evaporated azeotropical.y 
at a temperature rising from 40«C and pressure reducing from 4 » 10'Pa OOmmHg). 

WheVthe temperature had increased to 50'C and the pressure had decreased to 2.67 10 Pa 
(20m^) evapora^on was stopped and the residue was allowed to stand at amb,ent temperature (20 C) 



<° ,0t Residue separated into two layers, the upper layer (about 80%v/v) of which contained very lit«e 
biopolymer. the bu«k of which was present in the lower layer (about 20%v/v). The two layers were separated 

bV ^osiSng power of samples of the emulsion, the residue, the upper layer and the lower layer w« 
measured by di.lg Quantities of the respect samples in ^ 
45 sodium chloride and 0.1% calcium chloride) (with mixmg using an Ultra Turrax T 4 ^ ta ^~ 

mVxer at 5 000 r.p.m.) in amounts such that the resulting aqueous solutions had vscos.ties of 20cP 
^MoVa sT at Jo-C and shear rate of 7.3s"*. measured on a Brookfield "Rotoviscometer trade mark) 
Model LVT with UL adaptor at 6 r.p.m. ^scosifying power is expressed as DF„ ^^^^Z 
represents that weight of brine (g) per unit weight of sample (g) which gave the v.scos.ty of 20cP under 

50 ^^'concentrations of biopolymer and additives are given in Table 1 fol.owing. Determinatjon of 
addles concentrations between the upper and lower layers was by infra-red absorp.on measurement. 
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Table I 



Sairple 


biopolyrrer 


additives 


DF 20 




(%w/w) 


(%w/w) 


(g/g) 


Emulsion 


3.7 


0.9 


72 


Residue 


13.9 


3.4 


270 


Upper layer 


7.0 


3.4 


137 


Lower layer 


41.0 


3.4 


802 



It can thus be seen that the lower layer is a useful, high-concentration biopoiymer-in-oil dispersion, 
which was stable on storage for at least 3 months at 20*C. The upper layer contains a low percentage of 
biopolymer together with about 80% of the original quantity of additives in the water-in-oil emulsion and can 
thus be recycled for the preparation of further water-in-oil emulsion. 



EXAMPLE 2 

An emulsion was prepared as in Example 1 , and was evaporated as in Example 1 . 

After evaporation was stopped, the residue was allowed to cool to ambient temperature (20 °C), and was 
then subjected to centrifugation in a MSE "Super Minor" table centrifuge for 20 minutes at 3000r.p.m. The 
residue separated into upper (about 80%v/v) and lower (about 20%v/v) layers and the upper layer was 
decanted off. The lower layer was initially in the form of a solid sediment, which was surprisingly easily 
liquefied by stirring with a spatula to give a low-viscosity liquid dispersion. This dispersion was stable on 
storage for at least 3 months at ambient temperature (20* C). with no re-formation of sediment. 

Viscosifying power measurement was as for Example 1, results being given in Table II following. 



Table II 



Sairple 


biopolymer 


additives 


DF 20 




(%w/w) 


(%w/w) 


(g/g) 


Qnulsion 


3.7 


0.9 


72 


Residue 


13.8 


3.4 


270 


Upper layer 


1.1 


3.4 


21 


Lower layer 


47.5 


3.4 


924 



It can be seen that the lower layer contains a higher concentration of biopolymer than was obtained in 
Example 1 and the upper layer, which could be recycled for the preparation of further water-in-oil emulsion, 
contained a lower concentration of biopolymer than in Example 1 . 
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EXAMPLE 3 

An emulsion was prepared as in Example 1 . and was evaporated as in Example 1 . . 
Tter evaporation was stopped, the residue was a.iowed to coo. to 30'C and was then subjected to 
„f r Th microfiltration module employed was a cross-flow module provded w,th a polysulfone 
m ™*^™1*™ T£* diameter 0.1 micrometre (DOS membrane, type "CRM 0.1"). Before use 
Zt™Ze™T:Ztr«l ethane.. Microfiltration was effected at 3CTC with a pressure differentia. 

° ,4 ^ ( £rmeate was found to contain no biopolymer. and it consisted of solvent and additives. The 
r«.«nt a te was a biopolymer-in-oil dispersion containing all of the biopolymer from the res.due. 
"^i^rl^ *. as for Example 1. results being g,ven in Table ... fo..ow,ng. 
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Sairple 



Table III 



biopolymer 
(%w/w) 



additives 
(%w/w) 



DF 



20 

(g/g) 



20 



25 



Emulsion 
Residue 
Permeate 
Fetentate 



3.7 
15.1 

0.0 
42.3 



0.9 
3.7 
3.7 
3.7 



72 
293 
0 

821 



oo The retencate was stable on storage for at least 3 months at 20'C. The permeate is suitable for 
recycling for the preparation of further water-in-oil emulsion. 
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Qomnarative Example A 

An emulsion was prepared as in Example 1 (containing 3.7%w/w biopolymer and °* % «»* 6 ™^. 

l^^^Z^Z^Jo and pressuring ^^.^^ 
Station of azeotropic evaporation (temperature about 50-C and pressure about 2.6 10 < P* < 20 ^» 
me temoerature was progressively raised to 90*C and the pressure reduced to 5.3 10 Pa " 
rvCT thrsolvent Wen the volume of the residue was about 10% of the ong.na vo ume of the 
S on evaporation was stopped and the residue was allowed to cool to amb.ent temperature (20 C). 
T*0Xw £™ measurement was as for Example 1 . results being given in Table IV fo.low.ng. 

Table IV 



so 



Sample 



biopolymer 
(%w/w) 



additives 
(%w/w) 



DF 



20 

(g/g) 



S5 



Emulsion 
Residue 



3.7 
45.0 



0.9 
10.9 



72 
810 
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MM* tne residue «as a ^^^H! 
that it contains all the additl.es which ««. present ,n the o„ g ,na emu s on. TO. « "„„ 
reeling excess additives, -hich «ere necessary l« ft. lomtaUon 0. is „,„ Bioh 

necessary to enable dispersion o. the reside, in large volurn „ o, «w. ™%«*?™Z:««*>0» - 

s„:rr.^^ - 

Example A are given in Table V following. 
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Dispersion of 
Exanple 



Table V 



biopolymer 
%w/w 



DF 



20 

(g/g) 



DF 20 /biapolyiTier 



25 



30 



1 

2 
3 

Oocrp. A 



41.0 


802 


19.56 


47.5 


924 


19.45 


42.3 


821 


19.41 


45 


810 


18.00 
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It. OFwaopevmer » c**. Example f?'^™^ dT^e^rl 

to 3, indicating a significant loss of viscosifying power of the biopolymer, presumao.y cue - 

to high temperatures. 
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EXAMPLE! 

An emulsion was prepared from the following components, following the procedure of Example 1:- 

Vfeiqht (g) 

"SHELLFLD-XA 140" biopolymer concentrate 83 
"SP.ftN 20" enulsifier 1-6 
"DOBANCX 91-6" enuilsifier °- 4 
"SAP 230" emsulsifier °* 2 
"SHELLSOL TO" solvent 97-8 

50 

The resulting stab, water-in-oi, ernulsion conta^ 3.7^ '^^^^Z^^ 
emulsion was evaporated, and the residue was al owed ^J^M the additives concentra- 

Examole 1 Substantially identical results were obtained as in Table l. except 
55 tion in the residue and in the upper and lower layers was 4.3%w/w. 



0 226 250 



Claims 



TO 



75 



20 



25 



oresence of at least one dispersion promoter. 

(b) drying the resulting emulsion "^^Sally dried residue an oil phase containing oil and 

A p,oces* .ceo,** ,» Cairn - o, 2 wherein »>e aoueous soiulion o, polysaccharide contains 7 ,o 
A ,0 any 0. Cams . .0 3 wherein the a, leas, one dispersion promote, comprises 

"T?ZS?Z££Z -» - «"■» ' ■ 5 —* " comp " ses ' h '" > " K * M ' s0 " en< 

distilling within the temporalis range ,5 °'^.'° 1 " 0 ,^,„,. tuie (a ™ is ,60 lo 200-C. 
succinoglycan biopolynw. d 6y a p^ess according to any one ot Claims 1 to 9 
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